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Abstract
Background: Human immunodeficiency virus (HIV) testing is a crucial strategy for HIV prevention. HIV testing rates
remain low among men who have sex with men (MSM) in China. Digital network-based secondary distribution is
considered as an effective model to enhance HIV self-testing (HIVST) among key populations. Digital platforms
provide opportunities for testers to apply for HIVST kits by themselves, and secondary distribution allows them to
apply for multiple kits to deliver to their sexual partners or members within their social network. We describe a
three-arm randomized controlled trial to examine the effect of monetary incentives and peer referral in promoting
digital network-based secondary distribution of HIVST among MSM in China.
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Methods: Three hundred MSM in China will be enrolled through a digital platform for data collection. The
eligibility criteria include being biological male, 18 years of age or over, ever having had sex with another man,
being able to apply for kits via the online platform, and being willing to provide personal telephone number for
follow-up. Eligible participants will be randomly allocated into one of the three arms: standard secondary
distribution arm, secondary distribution with monetary incentives arm, and secondary distribution with monetary
incentives plus peer referral arm. Participants (defined as “index”) will distribute actual HIV self-test kits to members
within their social network (defined as “alter”) or share referral links to encourage alters to apply HIV self-test kits by
themselves. All index participants will be requested to complete a baseline survey and a 3-month follow-up survey.
Both indexes and alters will complete a survey upon returning the results by taking a photo of the used kits with
the unique identification number.
Discussion: HIV testing rates remain suboptimal among MSM in China. Innovative interventions are needed to
further expand the uptake of HIV testing among key populations. The findings of the trial can provide scientific
evidence and experience on promoting secondary distribution of HIVST to reach key populations who have not yet
been covered by existing testing services.
Trial registration: The study was registered in the Chinese Clinical Trial Registry (ChiCTR1900025433) on 26, August
2019, http://www.chictr.org.cn/showproj.aspx?proj=42001. Prospectively registered.
Keywords: HIV self-testing, Monetary incentives, Men who have sex with men, Peer referral, Secondary distribution
Background
Background and rationale
Men who have sex with men (MSM) are one of the key
populations affected by human immunodeficiency virus
(HIV) [1]. Compared to general populations, the risk of
acquiring HIV is 22 times higher in MSM [2]. In China,
the HIV infection rate among MSM was 6.9% by 2018
[3]. Additionally, a large-scale systematic analysis illus-
trated that prevalence of HIV among MSM in China in-
creased substantially from 2001 to 2018 [4].
HIV testing is considered as a significant stage of the
HIV care continuum [5] and the Treat All strategy [6],
because serostatus awareness can link patients to timely
treatment and prevent wider transmission of HIV [7].
Thus, expanding HIV testing is crucial for HIV preven-
tion and treatment. However, conventional HIV test ser-
vices like healthcare facility-based tests fail to reach a
wider hidden group of people, mainly due to the barriers
including the stigma of HIV testing, the lack of confi-
dentiality and privacy, low trust towards healthcare insti-
tutions, and inconvenience [8–11]. To increase HIV
testing among people who do not know their HIV status,
the World Health Organization (WHO) recommends
HIV self-testing (HIVST) as an empowering and innova-
tive way to reach those who have limited access to HIV
testing and those who are at high risk of HIV infection
[12]. With HIVST, individuals can decide where and
when to test while ensuring efficiency, privacy, and
confidentiality. HIVST may be an effective alternative
for those who do not regularly attend healthcare facil-
ities, which may also be a promising approach to in-
crease the uptake of HIV testing in key populations
such as MSM [13, 14].
Digital network-based secondary distribution of
HIVST could be an effective strategy for promoting
HIVST. This is a strategy that individuals (defined as in-
dexes) to apply for multiple HIVST kits and distribute
them to their sexual partners or other members (defined
as alters) within their social network [14, 15]. A cohort
study conducted in Kenya has proven the feasibility and
acceptability of secondary distribution of HIVST among
female sex workers [14]. One observational study in
China also indicated that secondary distribution of
HIVST successfully reached people who were not cov-
ered by traditional testing services and promoted case
identification [16].
Digital health is also considered to be an innovative
strategy to deal with traditional health challenges, in-
cluding challenges for HIV prevention [17]. For example,
digital health has been used to promote safe sex, con-
dom use, and awareness of HIV or sexually transmitted
diseases among key populations [18, 19]. For MSM, so-
cial networking or dating apps are widely used, especially
among young MSM, which provides a unique opportun-
ity of leveraging digital health in improving health ser-
vices among them. Combining digital health and social
network-based strategy for HIV testing (i.e., secondary
distribution) promotion can help surpass traditional bar-
riers and reach more people who have never been
reached by the facility-based services and increase case
finding.
In this study, we intend to examine two modified sec-
ondary distribution approaches for HIVST through a
three-arm randomized controlled trial in Zhuhai, China.
The main purpose of this study is to compare the effect-
iveness of two modified secondary distribution approaches
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(monetary incentives, and monetary incentives plus peer
referral) with the traditional secondary distribution ap-
proach, in order to determine whether these two ap-
proaches can increase the uptake of HIVST among MSM,
especially the first-time testers among alters.
Objectives
Our trial aims to enable more Chinese MSM to receive
HIV self-testing, reach more first-time HIV testing al-
ters, and identify more people with an HIV-positive (re-
active) result by implementing the photo-verified HIV
self-testing method under different scenarios, i.e., stand-
ard secondary distribution, secondary distribution with
monetary incentives and secondary distribution with
monetary incentives plus peer-referral links.
Hypotheses
Hypothesis 1: Compared with standard secondary distri-
bution, secondary distribution with monetary incentives
will promote index MSM to distribute more HIVST kits
to people within their social network.
Hypothesis 2: Compared with standard secondary distri-
bution, secondary distribution with monetary incentives
plus peer referral will promote index MSM to distribute
more HIVST kits to people within their social network.
Hypothesis 3: Compared with monetary alone secondary
distribution, secondary distribution with monetary incen-
tives plus peer referral will promote index MSM to distrib-
ute more HIVST kits to people within their social network.
Trial design
This is a three-arm randomized controlled trial among
Chinese MSM. Enrolled indexes will be randomly
assigned to one of the three groups: standard secondary
distribution, secondary distribution with monetary in-
centives arm, and secondary distribution with monetary
incentives plus peer referral. Further, indexes will be
asked to complete a baseline survey at the beginning of
the trial, and a three-month follow-up survey after their
HIVST kits applications. A flowchart of the trial is
shown in Fig. 1.
Methods/design
Study setting and recruitment
This trial, conducted in Zhuhai, is a collaboration among
the Social Entrepreneurship to Spur Health (SESH) re-
search team, Zhuhai Center of Diseases Control (CDC),
and Zhuhai Xutong Voluntary Services Center (here-
after, Xutong). Zhuhai, located in Southern China, has
approximately 17,000 MSM with an HIV prevalence rate
of 7% [12]. Xutong is a local gay community-based
organization (CBO) founded in 2015 and has developed
a digital network-based platform for individuals (all-over
time) to apply for free HIV/syphilis self-testing kits
provided by Zhuhai CDC. With Xutong’s social impact
within the gay community, its volunteers will help with
study recruitment, and their online platform will be used
to support our intervention implementation.
Study recruitment advertisement will be posted via
Xutong’s official account on WeChat, a popular social
site in China similar to Facebook and Twitter. The re-
cruitment information will also be advertised on BlueD,
the largest social network app within the gay community
in China. Potential participants can join the trial via the
study ads and sign up for Xutong’s online platform.
Eligibility criteria
An eligible index is required to meet the following cri-
teria: 1) Chinese born biologically male whose age is 18
years old or older; 2) ever had sex with another man; 3)
willing to self-apply HIVST kits via Xutong’s digital plat-
form; 4) willing to provide personal contact information
for future follow-up. All participants will need to sign an
informed consent electronically before the study.
Allocation
Randomization will be completed by a computer-generated
program with a 1:1:1 allocation ratio. A consented partici-
pant will be allocated to one of three study groups, i.e.,
standard secondary distribution group, secondary distribu-
tion with monetary incentives group, and secondary distri-
bution with monetary incentives plus peer referral group.
Interventions
Standard secondary distribution arm/ control arm
Index MSM in this arm will be eligible to apply for up
to 5 HIVST kits based on personal needs, and a 100
RMB (≈ 15 USD) deposit will be charged for each kit.
The charged deposit will be refunded to the index if any-
one (an index himself or alters to whom he distributed)
return his/her testing result. In addition, the participants
will need to provide contact information for kits ship-
ping. All kits shipped to a participant will be packed
with instructions in an unmarked box to protect privacy.
Each kit will be assigned with an identical confirmation
code for future distribution tracking, and a unique “ST”
number for returned results tracking. After receiving
kits, an index can choose to use the kits for themselves
or distribute additional kits to alters such as sexual part-
ners or friends. Self-testing kit users can photograph and
upload their results to the online platform anonymously
by scanning the QR code attached on each kit box.
Figure 2 shows the HIVST reporting QR code for tes-
ters to return results. Further, alters will be asked to
fill out a survey regarding their experience of and at-
titude toward HIVST. After the survey is completed,
the deposit will be returned to the matched index by
tracking the confirmation code.
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Secondary distribution with monetary incentives (SD/
monetary incentives) arm
Index MSM in this arm will follow the same application
process as in the control arm. Differently, a fixed 20 RMB
(≈ 3 USD), designed as the financial incentives, will be of-
fered to all self-testers who report their results. When an
alter returns his/her results, his/her matched index MSM
will also receive an extra 20 RMB as incentives.
Secondary distribution with monetary incentives plus peer
referral (SD/monetary incentives plus peer referral) arm
Index MSM in this arm will first receive the same inter-
vention as the participants received in the monetary in-
centives arm. In addition, apart from applying for up to
five self-testing kits, each index MSM in this arm will
obtain a unique referral link, which can be shared with
up to 5 individuals within their social network to apply
for kits, and each alter can apply for only one kit
through the link. Similarly, indexes will be given 20
RMB for each matched alter who returns the result
(whether through peer referral or direct distribution).
All testers will receive a monetary incentive of 20 RMB
once they complete uploading their results.
Follow-up
The follow-up survey will be administered 3 months
after indexes apply for HIVST kits. This survey focuses
on distribution history, the relationship between indexes
Fig. 1 Trial Flow Diagram
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and alters, and indexes’ risky sexual behavior. The re-
sults from follow-up survey will be compared with base-
line survey results to investigate whether the index
MSM has changed their behavior after HIVST. Xutong’s
volunteers will check returned self-test results. If there is
any positive (reactive) result returned, volunteers will
contact testers accordingly, and refer them to the local
CDC to do confirmation tests. Moreover, reactive testers
will be encouraged to distribute HIVST kits to their sex-
ual partners or provide partners’ contact information to
volunteers for offering free testing service.
Outcomes
The primary outcomes of this trial consist of three parts:
1) Mean number of motivated alters who have photo-
verified self-testing per index in each arm; 2) Proportion
of first-time HIV testing among alters in each arm; 3)
Proportion of alters with a positive HIV testing result in
each arm.
The secondary outcomes of this study consist of three
parts 1) Risky sexual behavior among indexes and alters
in each arm; 2) Adverse events reported during second-
ary distribution among indexes and alters in each arm;
3) Attitude towards and past experiences of HIVST and
sexual behavior among alters in each arm.
Measures
In general, we aim to examine the effectiveness of our
modified secondary distribution models. Primary out-
comes of this trial are the number of alters, first-time
testing alters, and HIV-positive alters in each arm, there-
fore, all testers’ information will be specifically clarified
and recorded. All data will be collected through JIN-
SHUJU, a secure online platform where participants can
apply for HIVST kits, report testing results, and
complete the baseline and follow-up questionnaires. All
data collected from participants will be examined and
deduplicated according to phone number and IP.
In the baseline survey, we will collect the socio-
demographic characteristics, sexual orientation, sexual
behavior, HIV testing history, and social network. When
alters return the results, they will also complete a question-
naire online. In this survey, except for basic information on
socio-demographic characteristics, sexual orientation, sex-
ual behavior, HIV testing history, and social network will
be collected. We will also investigate the attitudes and ex-
periences towards self-test. The follow-up survey for in-
dexes will take place 3 months after the application
completed, which focuses on experiences and attitudes on
using and distributing self-test kits. The survey mainly in-
quires about the occurrence of intimate partner violence
(IPV) or other adverse events, the relationship between the
indexes and the alters, whether indexes have tested together
with the alters, and whether indexes have guided the alters
on how to perform HIVST.
Specifically, in our surveys, socio-demographic charac-
teristics include indexes’ age, sex, marital status, the
highest level of education completed, and monthly in-
come level. Sexual behavior within 3 months includes
previous sex with males and females, role during sex
with males, condom use, number of sex partners, and
drug use. HIV testing history includes health care
facility-based and online HIV testing experience. Social
network collects community engagements [7], commu-
nity connectedness [20], identity fusion [21], and social
cohesion [22].
All blood samples will be analyzed using SD Bioline
HIV/Syphilis duo test kits (SD Bioline Company, South
Korea). Participants will collect fingertip blood samples
by themselves according to the instruction. The trained
staff of the CDC or CBO will check and read the photos
of result and record them in JINSHUJU. The results are
subject to the reading of the staff.
Missing data plan
Participants will be involved at one to three stages: the
baseline questionnaire, results return, and follow-up
survey. However, there might be data missing in the
primary and secondary outcomes. If there is < 20% of
participants missing in the follow-up, a complete-case
approach will be applied. If there is ≥ 20% of partici-
pants missing in the follow-up, we will investigate the
missingness mechanism and use suitable imputation.
Fig. 2 HIVST Results uploading system
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Sample size
According to preliminary study results, on average, the
number of alters motivated by an index man was 0.65
through standard secondary distribution, 1.0 through
SD/monetary incentives intervention, and 1.4 through
SD/monetary incentives plus peer referral intervention.
We assumed that the variances of the three groups were
equal with the same standard deviation of 0.5 (prelimin-
ary data, unpublished results). Further, we estimated an
effective sample size of 300 participants (100 in each
group), with a power of 0.90, an alpha of 0.05, and a lost
to follow-up rate of 0.20.
Data analysis
All statistical analyses will follow the intention-to-treat
principle. Missing data will be handled by multiple im-
putations. Categorical variables from the baseline survey
will be aggregated in frequency distributions, and nu-
merical variables will be summarized in mean and stand-
ard deviation.
Primary analysis
We will first calculate primary outcomes in each arm,
i.e., mean number of alters that each index recruited,
proportion of first-time HIV testers, and proportion of
alter testers with an HIV-positive result. Secondly, we
will compare calculated means using two-sample t-test,
and proportions using chi-square between SD/monetary
incentives arm and control arm, SD/monetary incentives
plus peer referral arm and control arm, and also between
two intervention arms.
Secondary analysis
Results of the follow-up survey for indexes and the sur-
vey for alters will be used for measuring secondary out-
comes, i.e. risky sexual behavior, adverse events during
secondary distribution, and experience and attitude to-
wards HIV testing. High-risk sexual behavior, defined as
unprotected sex, substance use, or multiple sexual part-
ners, are determined from survey questions such as
“How often do you wear a condom during anal sex?”,
“In the past three months, how many sexual partners
did you have?”, “In the past three months, have you used
drugs before sex?”, etc. Adverse events or IPV that hap-
pened on alters during distribution are determined from
the question “Have you experienced any of the following
IPV when received the HIVST kit from the index?”.
Alters’ experience and perception of HIVST are deter-
mined from total 20 question items, e.g. “How difficult
do you feel about completing HIV self-testing?”, “How
many men did you have anal sex with after HIV self-
testing?”, “Which testing do you prefer, facility-based
testing or HIV self-testing?”, etc. We will use chi-square
tests to compare each outcome of interests between SD/
monetary incentives group and control group, SD/mon-
etary incentives and peer referral group and control
group, and also between two intervention arms.
Discussion
Despite global HIV control programs, HIV persists as a
major public health threat among key populations such
as MSM [12]. Therefore, the screening of HIV in MSM
plays a key role in furthering prevention and control.
HIVST was considered to be an alternative strategy to
promote HIV testing. Digital network-based secondary
distribution takes advantage of digital network, which
can be a promising approach to enhance HIVST. We
apply innovative strategies on the basis of secondary dis-
tribution model, adding monetary incentives and peer
referral to explore a more effective secondary distribu-
tion model and promote HIVST to wider populations.
However, it is necessary to consider several limitations
of this trial. First, due to the digital network strategy, ac-
cess to this HIVST service is limited so that the recruit-
ment might overlook individuals who cannot access
online social tools. However, the mobilization and pro-
motion from the local CBO Xutong, as well as the face-
to-face distribution initiated by index MSM can some-
how resolve the problem. Second, in the online surveys,
behaviors of participants are self-reported, which may
increase the possibility of social desirability bias. It can
lead to the Hawthorne effect that participants may have
deviations in behavior reporting because of the aware-
ness of the trial. However, the form of the online ques-
tionnaire and limiting collection of identifiers can
reduce bias. Third, from the perspective of implementa-
tion and promotion, each participant can only apply
once due to the design of the trial, while there may be
participants who have the habit of regular testing and re-
quest to apply for HIVST kits multiple times. While in
this project we cannot satisfy such demand, the future
implementation model can expand access to multiple
applications.
This study generates a social innovation and policy im-
plication that expands and improves the public service
of HIV prevention and control, with the use of social
network strategies. From the perspective of digital
health, digital network-based secondary distribution of
HIVST is an innovative delivery approach that can reach
hidden MSM. Beyond the geographical limitation, some
MSM, especially those in remote conservative areas,
have limited access to facility-based services, while
digital platforms might motivate them to perform HIV
testing. Furthermore, by taking advantage of digital
network-based distribution, we aim to reduce fear of
stigma associated with conventional HIV testing services
in healthcare facilities. Social network strategies, especially
peer referral, taps into self-identity with a community and
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trust to provide services more effectively. Empowering
vulnerable individuals within a community by offering
essential resources has both research and policy imple-
mentations for expansion of HIV services in other hard-
to-reach populations. Upon completion of the study, we
will provide the community with practical digital network-
based HIVST interventions and scientific evidence on the
feasibility and acceptability of the secondary distribution
approaches. In addition, practical experience and know-
ledge gained from conducting the interventions can be
considered and applied to further trials in enhancing HIV
testing. If successful, the strategy has the potential to be
implemented in similar regions.
Trial status
The study timeline was designed from 01, September
2019 to 31, May 2020. At the time of writing this draft
protocol, study enrollment and data collection are on-
going. Due to COVID-19 pandemic, study recruitment
expects to be delayed till 31, September 2020, and the
follow-up will be finished by 31 December 2020. Thus,
we have further updated the trial registration status, and
updated the study period as 01, September 2019 to 31,
December 2020. Ethics approval will be renewed annu-
ally. Statistical analysis has not begun. The trial protocol
conforms to the Standard Protocol Items: Recommenda-
tion for Interventional Trials (SPIRIT) 2013 statement.
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